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SUMMARY 
 
Economic theory suggests that construction investment varies directly with business and consumer confidence 
in national economic situation and inversely with price changes and interest rate.  Studies of public and private 
sectors new housing and other new construction works using OLS regression analysis on UK data reveal the 
time lags and dynamics of these relationships.  The time lags reveal the question of how rapid the construction 
investment could respond to changes in these underlying economic factors, as this may substantially determine 
private and public sector construction investment policies. 
 
 
 
INTRODUCTION 
 
It is largely accepted that there are changes in construction investment and the type of construction work 
available to construction contractors at every point in time.  Contractors are faced with the uncertainty of 
workload levels and are limited by the inability to identify specific construction markets for future engagement 
in expansion.  According to Groak and Ive (1986), this situation affects the amount of cost-reduction innovation 
that contractors may be willing to undertake. 
 
On the other hand, policy-makers both in the private and public sectors, and property developers, need 
technical and economic information to make construction investment decisions that will optimise their cost-
benefit analyses.  Most of the time they are involved in, and have to cope with, making decisions based on 
intuition and limited knowledge of the working of economy as it affects the construction industry.  There is no 
doubt that the industry is characterised by fluctuating investment perhaps due to this intuitive decision 
making.  The industry lacks decision support systems for construction investment.  The generally poor 
understanding of construction investment is perhaps an indication of a continuing lack of interest in the 
construction sector. 
 
The unusual pattern of investment in construction work needs a thorough examination on basis of the different 
construction types.  It is accepted in modern economics theory that corporation tax, level of inflation, interest 
rate, business and consumer confidence, capital goods prices, etc., have strong links with general investment 
spending.  Our knowledge of the interaction of these variables, with respect to investment on the basis of 
consytruction type, appears to be limited.   
 
Accurate modelling of construction investment on the basis of construction types is expected to bring a better 
understanding of the interacting variables to assist in providing decision support needed by contractors, policy 
makers and property developers alike.  For example, a better knowledge of the construction investment 
determining variables on the part of contractors may actually assist in timing of future fluctuations in 
investment on a construction type basis so that contractors can rationally plan the utilisation of construction 
production resources in response to expectations. 
 
This paper, examines UK construction investment trends on a construction type basis and considers 
alternative explanations for fluctuations using ordinary least square regression method of analysis on a variety 
of indicators. 
 
 
 
INVESTMENT IN CONSTRUCTION 
 
The products of the construction industry are usually regarded as investment goods and part of fixed capital 
formation, which is essential for a rapid or continuous economic growth.  Investment in construction work 
averaged between 8% and 12% of the U.K Gross National Product within the past two decades indicating the 
importance of construction products even in a developed economy.   
 
The needs for investment spending can be generally classified as (1) expansion (to create additional capacity) 
and (2) rationalisation (to reduce cost, so that the profit margin could be maintained).  When investment is 
undertaken primarily on the basis of the need for expansion it lead to economic growth.  Construction 
investment for expansion may be either "growth-initiating" and "growth-dependent" (Drewer, 1980).  When 
investment expenditure influences the trend and cyclical components of economic growth, such investment 
could be regarded as "growth-initiating".  Construction brings about growth, particularly in developing 
industry, due to its multiplier effect on the economy.  In developed countries, however, most of the investment 
in construction is growth-dependent, which makes construction investment a derived demand. 
 
According to Wells (1985), construction is generally used to describe the activity of the creation of physical 
infrastructure, superstructure and related activities.  Construction investment can, therefore, be classified into 
five broad categories as follows (HMSO,1989): 
 
Public sector - new housing 
Public sector new housing comprises investment in dwellings commissioned by governmental 
institutions/departments.  This includes local authority housing schemes, hostels, quarters for the services and 
police, old people's homes, orphanages and children's remand homes, and the provision within housing sites of 
roads and services for gas, water electricity, sewage and drainage. 
 
Private sector - new housing 
This encompasses all privately-owned buildings for residential use, such as houses, flats, maisonettes, 
bungalows, cottages, and provision of services to new development.  Also included is speculative work where no 
contract or order is recorded. 
 
Public sector - other new work 
This relates to any other construction work undertaken by governmental institutions apart from public sector 
housing.  This includes construction work with respect to education, transportation, health, social services, 
commerce, agriculture, etc., provided from public funds. 
 
Private sector - industrial work 
Construction investment in private sector industrial work is diversified, and includes industrial production and 
processing, the oil and power generating industries, etc., provided by the private sector.  Examples of this 
include factories, warehouses, electricity and gas installation, and in recent times construction works 
commissioned by privatised establishments such as British Telecom and British Gas. 
 
Private sector - commercial work 
This relates to private sector construction investment into the field of commerce.  It includes the construction 
investment in office blocks, entertainments, schools and colleges, agriculture, health, churches, garages, etc. 
 
 
 
TRENDS IN CONSTRUCTION INVESTMENT 
 
UK Department of Environment (DoE) data (Figures 1, 2, and 3) show clearly the fluctuation in the 
construction investment between 1974 and 1988.  Figures 1 and 2 show the investment by construction type at 
current and real prices (1974 rebased) respectively.  Figure 3 shows the shares of the construction type in the 
total quarterly construction investment within this period. 
 
With the exception of private sector industrial work to some extent, none of these investment types have been 
stable over the years.  There have been large fluctuations in the share of individual construction types, notably 
the rising share of private sector commercial work and housing, and drastic falling in share of public sector 
housing. 
 
The 1970's witnessed low emphasis in private sector construction investment and were characterised by large 
scale public sector construction investment both in housing (10%-25% share) and other new works (25%-35% 
share).  Contrarily, private sector construction investment was dominant in the 1980s, with 20%-35% 
investment shares in both private sector housing and commercial work. 
 
The trough in construction investment between 1980 to 1984 was probably due to the recession of early 1980's. 
 However, these years coincided with the beginning of an acceleration in private sector investment in housing.  
The spontaneous rise in private sector industrial work in 1987, second quarter, is due to an element of 
European Channel Tunnel investment that is included in the value of industrial work.  Otherwise, private 
sector industrial work had a stable share of 10%-20% of total construction investment. 
 
Changes in the pattern of investment in construction types over the period is, perhaps, associated with changes 
in government policies and the rapid changes in the determinants of fixed investment in construction and 
manufacturing.  Recent government policies place more emphasis on a freer market economy, while both 
individuals and firms are being encouraged to invest more in construction work.  For example, the reduction in 
corporation tax has a tremendous impact on establishment of new private establishments.  The increase in the 
stock of owner-occupied, at a considerably faster rate than the stock of renter-occupied residential buildings, in 
1980's is perhaps as a result of government policies on low mortgage interest rates relative to the inflation rate 
and the tax savings available to home-owners, which grew in importance as marginal tax rate rose.  These 
inducements led to boom in the private sector housing investment.  However, there is slump in private sector 
construction investment at present, most probably due to the high inflationary level and rise in interest rates. 
 
 
DETERMINANTS OF CONSTRUCTION INVESTMENT 
 
The factors determining general investment have been classified into (1) changes in expected sales (accelerator 
effects) and (2) the cost of capital (Kahn,1985). 
 
The impact of expected sales is directly related to investment.  As expected sales accelerate it may be expected 
that general investment should equally increase.  In essence, the desired capital stock depends on the expected 
sales.  The expected sales react with varied responses to business and consumer confidence.  Business and 
consumer confidence, on the other hand is governed by factors such as the timing of governmental spending 
and consumer income.  Since increases in expected sales growth are often associated with increases in real 
Gross National Product (GNP), it follows that GNP determines the desired capital stock and consequently, the 
amount of investment spending.  GNP can therefore serve as a good proxy for expected sales growth and could 
be considered as one of the determinants of investment into construction work (Akintoye and Skitmore, 1990a). 
 
Investors do make investment decisions based on comparisons of marginal return on capital invested and the 
user cost of capital.  Rational investment decisions are made when expected returns exceed the cost, as it 
becomes profitable to invest under such conditions.  Kahn (1985) identified three determinants of the user cost 
of capital - interest cost which has a negative impact on the investment, depreciation cost and inflation. 
 
Depreciation cost relates to the cost of replacing the wearing out of capital items.  In this case, the faster capital 
item depreciates, the faster the need to replace it in order to maintain capital stock at a constant level of 
productivity at current prices.  Though it is usually claimed that construction products appreciate rather than 
depreciate, the emphasis here is on current price, which suggests that price is an important factor in 
investment decisions. 
 
Inflation provides a capital gain that lowers the user cost of capital as it tends to raise the cost of existing 
construction.  Since interest and inflation rates determine the user cost of capital, it follows, therefore, that 
they both have an impact on credit market conditions and consequently the level of general investment.  The 
difference between interest and inflation rates (real interest rates) is a good measure of credit market condition 
(Hess 1977, Lombra 1984). 
 
Other factors which afffect construction investment are unemployment and seasonality.  A reduction in the 
rate of growth of employment and the resulting increase in unemployment may discourage investment in 
construction, as this has a direct link to the total purchasing power of the population.   
 
The volume of construction investment tends to vary with the seasons of the year.  Although seasonal 
fluctuations can vary with geographical location and type of construction, summer is usually regarded the peak 
season and winter a slack season for construction activity.  This is most probably due to the effects on 
productivity of inclement weather and low temperature in winter.  These tend to have direct influence on 
clients' preferences for certain periods of the year to place new construction orders.  Russell and Pilot (1969) for 
example, found that the summer period of the year brings complaints of labour shortages from contractors, as 
this period is usually associated with larger construction investment. 
 
 
AN ECONOMETRIC SPECIFICATION AND ANALYSIS 
 
The models of investment in construction on work type basis (public sector new housing, private sector new 
housing, public sector other new work, private sector industrial work, and private sector commercial work) 
were estimated based on OLS regression analysis.  This analysis used GNP; real interest rate (RIR); 
construction price level (TPI); unemployment (UNEMP); and seasonal dummies for spring (D1), summer (D2) 
and autumn (D3) as the explanatory variables.  The monetary variables (dependent and independent) value 
were rebased to 1974 to remove the impact of inflationary effects on the analysis.  So also, with the exception of 
the real interest rate (which may have a negative value) and seasonal dummies, the variables (dependent and 
independent) were expressed in natural logarithms, so that the coefficients of the independent variables 
represent their elasticities. 
 
The lead relationships between the dependent and independent variables were estimated using a multiple 
regression program (after Akintoye and Skitmore, 1990b).  The choice of appropriate lead relationships out of 
the 6561 separate regression models produced by the program for each of the construction investment types 
was based on models that (a) minimize the mean square error, (b) maximise the number of cases or the set of 
observations on which the regression is based, and (c) consistently produced a lead period for each variable in 
relation to the other models. 
 
The results and the analyses of the choice of models based on the simultaneous entry of the explanatory 
variables into the construction investment function on work type basis are as follows: 
 
 
Public sector new housing 
 
The estimated investment function for public sector new housing is shown in Table 1.  This investment 
function has the expected sign for construction price and unemployment.  The price elasticity of demand is 
elastic and the lead period of two quarters suggests that public sector investment in housing responds fast to 
price changes.  The model also supports the hypothesis that large scale unemployment (beta coefficient=-1.35) 
could lead to low investment in housing.  Positive relationships are expected with respect to GNP; spring and 
summer dummies; and a negative relationship with real interest rate.  Though, the results of these four 
variables are not statistically significant, these unexpected signs tend to have important implications for 
governmental investment in housing in suggesting that government provision of residential building is less 
motivated by economical gains or situations.  This lends credence to the notion that government investment in 
housing is influenced more by public needs, political gains and the need for government to reduce the 
seasonality of construction work in view of the industry impact on general economic growth.             
 
  
   Table 1  Public sector new housing investment function                                                           
   ────────────────────────────────────────────────────────────────────── 
          CONSTANT   TPI     GNP    UNEMP    RIR     D1      D2      D3 
   ────────────────────────────────────────────────────────────────────── 
   Coeff.  18.383  -2.494  -0.145* -0.896   0.009* -0.010* -0.072* -0.145 
   Beta            -1.073  -0.271  -1.346   0.213  -0.017  -0.124  -0.248 
   t-value  8.611  -6.945  -1.087  -5.689   1.196  -0.175  -1.262  -2.500 
   Lead               2       8       0       4       0       0       0 
   ────────────────────────────────────────────────────────────────────── 
            * Not significant t-value (at 5% level) 
            R       0.85                 R2 Adj    0.67 
            RMSE    0.15                 DW        1.33 
 
 
Private sector new housing 
 
Table 2 shows the investment function for private sector housing.  The variables have the expected signs with 
the exception of real interest rate.  The construction price and the GNP responses are elastic.  This suggests 
that an increasing income with two quarters lead stimulates the investment for private sector housing at an 
even greater level.  Other things being equal, construction price has a reduction effect on private sector 
housing.  With price elasticity of 2.384, an increase in construction price with two quarters lead, will bring 
down the investment in private sector housing investment by more than that proportion.  Unemployment 
produced an inelastic negative relationship.  There is seasonal variation in the private sector housing 
development, such that the spring and summer periods are associated with increasing investment and autumn 
with low investment.  The real interest rate, with an unexpected sign, produced little effect on the investment 
when compared with other variables in the investment function (beta=0.245). 
  
   Table 2  Private sector new housing investment function                                                           
   ────────────────────────────────────────────────────────────────────── 
          CONSTANT   TPI     GNP    UNEMP    RIR     D1      D2      D3 
   ────────────────────────────────────────────────────────────────────── 
   Coeff.   3.428  -2.284   1.263  -0.888   0.024   0.19    0.221  -0.05 
   Beta            -0.481   0.930  -0.597   0.245   0.136   0.163  -0.037 
   t-value  2.108  -9.780  12.382  -8.264   4.767   4.018   4.760  -1.072 
   Lead               2       2       0       6       0       0       0 
   ────────────────────────────────────────────────────────────────────── 
            * Not significant t-value (at 5% level) 
            R       0.98                 R2 Adj    0.96 
            RMSE    0.12                 DW        1.41 
 
 
Public sector other new work 
 
The estimated investment function for public sector investment in other new work is shown in Table 3.  
Construction price is negatively correlated with public sector investment though not statistically significant.  
National income has a positive inelastic relationship with the highest beta coefficient (beta=1.147).  The lead 
period of seven quarters with respect to GNP tends to suggest that it takes a some time for the impact of the 
national income to be felt.  The lack of seasonal variation tends to support the role of the government in 
stabilizing construction industry workload against seasonal fluctuations.  Credit market conditions do not seem 
to adversely affect government investment in construction work.  This tends to support the notion that the 
government has a duty to boost the economy in the times of national financial hardship through the public 
investment spending.   
 
   Table 3  Public sector other new work investment function                                                           
   ────────────────────────────────────────────────────────────────────── 
          CONSTANT   TPI     GNP    UNEMP    RIR     D1      D2      D3 
   ────────────────────────────────────────────────────────────────────── 
   Coeff.   0.770* -0.164*  0.638  -0.261   0.008  -0.007* -0.100  -0.125 
   Beta            -0.082   1.147  -0.486   0.200  -0.013  -0.171  -0.213 
   t-value  0.528  -0.700   4.348  -1.758   1.956  -0.196  -2.620  -3.309 
   Lead               6       7       5       8       0       0       0 
   ────────────────────────────────────────────────────────────────────── 
            * Not significant t-value (at 5% level) 
            R       0.94                 R2 Adj    0.86 
            RMSE    0.09                 DW        1.62 
 
 
Private sector industrial new work 
 
Table 4 shows the private sector investment in industrial construction work.  All the variables in the 
investment function have the expected signs.  Price, with a lead period of two quarters, and income are elastic.  
Responses to unemployment are negatively inelastic.  The highest beta coefficient (1.42) with respect to the 
GNP suggests that income level is very important in industrial construction investment and the effect seems to 
be noticeable very early (lead period=2).  Real interest rates have a negative relationship with a lead period of 
eight quarters, though not statistically significant.  There are seasonal variations in industrial construction 
investment.  Spring and summer are associated with increasing investment and autumn period with declining 
investment. 
 
   Table 4  Private sector industrial construction work investment function                                                           
   ────────────────────────────────────────────────────────────────────── 
          CONSTANT   TPI     GNP    UNEMP    RIR     D1      D2      D3 
   ────────────────────────────────────────────────────────────────────── 
   Coeff.  -3.491  -1.349   1.349  -0.852  -0.008*  0.103*  0.175  -0.056* 
   Beta            -0.362   1.423  -0.889  -0.125   0.115   0.194  -0.062 
   t-value -1.126  -3.423   6.236  -5.278  -0.953   1.359   2.280  -0.733 
   Lead               6       2       2       8       0       0       0 
   ────────────────────────────────────────────────────────────────────── 
            * Not significant t-value (at 5% level) 
            R       0.89                 R2 Adj    0.76 
            RMSE    0.19                 DW        1.97 
 
 
Private sector commercial new work 
 
The investment function with respect to private sector construction investment in commercial new work is 
shown in Table 5.  This shows that all the variables have the theoretically expected signs.  The price, income 
and unemployment are elastic.  However, the response of the investment function with respect to GNP is more 
for commercial work than industrial construction work and this suggests that income or the national economic 
situation has an impact on commercial construction work.  The income lead period tends to suggest a two 
quarter waiting period to build up investors' confidence in what may appear to be a booming economy, or to 
exhaust an existing excess of construction stocks before more is desired.  The negative impact of real interest 
rates may not be fully felt until about six quarters thereafter, while the impact of increasing construction price 
seems to come very early.  Seasonal variations in commercial construction seem to exist, though these results 
are not statistically significant. 
 
   Table 5  Private sector commercial construction work investment function                                                           
   ────────────────────────────────────────────────────────────────────── 
          CONSTANT   TPI     GNP    UNEMP    RIR     D1      D2      D3 
   ────────────────────────────────────────────────────────────────────── 
   Coeff.  -15.78  -1.107   2.531  -1.170  -0.014   0.026*  0.067* -0.086 
   Beta            -0.183   1.685  -0.788  -0.130   0.017   0.045  -0.058 
   t-value -10.70  -3.024  15.071  -6.190  -2.747   0.549   1.465  -1.847 
   Lead               1       2       2       6       0       0       0 
   ────────────────────────────────────────────────────────────────────── 
            * Not significant t-value (at 5% level) 
            R       0.99                 R2 Adj    0.97 
            RMSE    0.12                 DW        1.33 
 
 
 
SUMMARY AND CONCLUSION 
 
Using quarterly data, we estimate construction investment with respect to public sector housing, private sector 
housing, public sector other new work, private sector industrial work and private sector commercial work. 
 
The models produced for the five different construction investment seem to be satisfactory in several counts, (1) 
they are statistically significant, (2) they have some theoretical basis, and (3) they are based on comparative 
variables.  The models have R2 adjusted values of between 0.67 and 0.97 for the deflated data with acceptable 
Durbin-Watson statistics by Stewart (1984) criteria. 
 
The results indicate that 
       
1.  the construction investment types respond negatively to construction price, though the degrees of 
the response vary.  The high price response of public sector investment in housing is perhaps due to 
the fact that most public housing schemes are undertaken by local authorities rather than central 
government.  Local authorities are limited in terms of funds available, are usually more accountable 
than central government, and perhaps more price sensitive.  Central government is more involved in 
public sector other construction work, which shows a least response to construction price.  In the 
private sector, investment decisions are most likely to be based on a cost-benefit analysis.  With 
respect to private sector industrial, commercial and housing work, the elasticities and/or beta values of 
GNP exceed those of construction price which tends to support the use of rational investment 
decisions in the private sector.   
 
2.  private sector construction investments have a positively elastic relationship with GNP.  This tends 
to support the importance of national income or economic conditions to private sector construction 
investment.  However, public sector investment in construction is, perhaps, attributable to other 
factors than national income.  Governments have social and welfare obligations to the people being 
governed.  Also, it is not unlikely that the public sector proceeds in the opposite direction to the 
general economic situation such that the government acts to increase construction investment 
spending in times of economic recession and reduce investment spending in times of economic boom so 
as to stabilize the national economic condition. 
 
3.  unemployment is negatively and inelastically related to  
construction investment, with the exception of private sector commercial construction work which has 
an elastic response.  This has two implications (1) an increasing unemployment rate has a declining 
effect on construction investment generally and (2) changes in the unemployment level in an economy 
is good indicator of the trend in construction investment. 
 
4.  the lack of an expected negative relationship between public sector construction investment and 
real interest rates tends to suggest that credit market conditions have little or no impact on 
government construction investment.  The positive relationships found in these cases tends to support 
the obligatory role of the government to increase it's spending in times of unfavourable credit market 
conditions, in order to revamp the economy. 
 
5.  The seasonality in construction investment is only peculiar to the private sector and particularly to 
housing development.  This seasonal variation in private sector construction investment has a drastic 
impact on the industry workload, which is perhaps responsible for the seasonal pattern in 
construction industry unemployment and tender price levels.  Public sector construction investment 
does not exhibit this seasonal pattern. 
 
From a practical viewpoint, understanding these relationships is likely to help in the management of 
construction firms through the development of investment forecasts for the types of construction work studied. 
 Construction firms that are able to foresee future changes in the share of construction investment on type 
basis may be able to plan their resources in a better way to maximise the outcome from these resources.  It also 
anticipated that policy-makers (both in public sector and private sector) and the property developer will be 
more aware of the variables to investigate in their construction investment decisions and the impact these 
variables may have in their overall construction investment.   
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DATA APPENDIX 
 
Construction Price - Quarterly Tender Price Index.  This measures the trends of contractors' pricing levels in 
accepted tenders for new works. 
Source: Building Cost Information Service, 1990, "Indices - introduction" Building Cost Information Manual, 
Section ABb6, June. 
 
Quarterly construction investment on work type basis - Quarterly construction new orders.   
Source: Housing and construction statistics, HMSO 1974 - 1989, "Value at current prices of New-order 
obtained" pp.4 
 
Real rate of interest - This is calculated as the difference between the nominal interest rate and the rate of 
inflation. 
Source: (for quarterly nominal interest rate and inflation rate) Datastream  International Ltd On-line, A 
company of Dun and Bradstreet corporation. 
 
Gross national product -  This is the most comprehensive measure of aggregate economic output.  It represents 
the market value of total output and services produced by a nation's economy before deduction of depreciation 
charges and allowance for business and institutional consumption of fixed capital goods.  This in essence 
represents the national income in the market economies. 
Source: Economic Trend Annual Supplement, 1989 Edt, pp.12. 
 
Unemployment - Unemployment figures refer to numbers claiming unemployment-related benefit at 
Unemployment Benefit Offices. 
Source: Economic Trend Annual Supplement, 1990 Edt., pp.112-114. 
 
Seasonal dummy variables - These variables equal to 1 in the relevant quarter and zero otherwise. 
